when erythrocytes were injected 8 days after infection. The average log2 hemagglutinin titer was 2.7 compared to 8.0 for the control (noninfected) group. In general, depression of hemagglutinin response in all infected mice was greatest 8 days after infection, but response was back to near normal after 16 days and stayed at that level for the remaining time tested (24 days).
Histoplasma capsulatum is a unique parasite because it inhabits preferentially cytoplasm of cells of the reticuloendothelial system. Thus, organs and tissues rich in these phagocytes, such as liver, spleen, lymph nodes, bone marrow, and adrenals, are involved in systemic histoplasmosis. The influence of this infection on normal functions of these tissues could be overwhelming. Of basic importance is the potential interference with formation of immunoglobulins. Plasma cells (7) and other types known to play an important role in antibody formation are parasitized, and this intimacy could affect the ability to produce antibodies against H. capsulatum as well as other antigens. The HISTOPLASMOSIS AND ANTIBODY RESPONSE Each group was further divided into three subgroups of 10 mice each. The mice were bled by decapitation 8 days following injection of antigen, and serum obtained from the 10 mice for each subgroup was pooled. Each group of serum was titrated by using 0.1 ml of 0.1, 1.0, and 10% suspensions of sheep RBC as the titration antigen. A comparison of the injection dose and titration dose was made for both systems, and the optimal doses were determined. Standard pooled mouse anti-sheep RBC sera were prepared by first determining the titer of the pooled serum and then by using 0.85% NaCl to dilute the serum to the desired titer. This serum was used for antigen evaluation in all further titrations.
Agglutinin response time study. Fifty mice were used in this study. Each animal was injected intraperitoneally with 1 ml of 10% sheep RBC suspension. Blood was collected at 3-day intervals by decapitation (five mice per bleeding), and the serum was titrated to determine the agglutinin titers at the various intervals.
Infection with H. capsulatum and competition stdies. Yeast cells from two isolates of H. capsulatum (Scritchfield and Ross) were used for infecting mice. Yeast-phase cultures were grown on Brain Heart Infusion Agar (containing 4% blood) and incubated for 48 hr at 37 C. Harvested cells were washed three times and then resuspended in saline containing 0.86% NaCl. Following infection (4 days), five mice from each of the six groups of infected mice and five uninfected control mice were injected intraperitoneally with 1 ml of 10% sheep RBC. This same procedure was repeated with five more mice from each group at 8, 12, and 16 days after infection. Mice were bled by decapitation 9 days following the sheep RBC injection, and the sera were titrated for the presence of anti-sheep RBC agglutinins by using the method previously described.
An attempt was also made to determine the H. capsulatum agglutinin titer on these sera, employing the capillary tube agglutination test described by Cozad 
RESULTS
Determination of optimal injection and titration doses. Table 1 gives the results of anti-sheep RBC production in mice injected intraperitoneally with 1.0, 10, and 25% sheep RBC. Mice were bled 8 days following injection, and sera were titrated with 0.1, 1.0, and 10% RBC suspensions. It was necessary to determine the optimal injection dose as well as the titration dose which produced the most readable and reproducible results.
A combination of a 10% injection dose and 1.0% titration dose produced the highest average log2 titer (8.3), employing sheep RBC as antigen.
These two particular doses were chosen as optimum and were employed in further experiments.
Agglutinin response time study. When normal mice were injected intraperitoneally with 1.0 ml of the 10% RBC suspension, the average 10g2 hemagglutinin titer reached the peak of 8.0 after 9 days. Therefore, mice in the infection-competition studies were bled out at this interval after challenge with erythrocyte antigen.
Infection and competition studies. The information afforded by the experiments concerning optimal injection and titration doses, time of peak agglutinin response, and preparation of a standard antiserum was utilized.
Infecting mice with H. capsulatum (Scritchfield) did depress their ability to form agglutinins against sheep RBC (Fig. 1) . The (Table   2 ), the number of colonies per plate decreased with time. The plates containing the greatest number of colonies were those streaked on the 13th and 17th days after infection. These were from animals injected with sheep RBC antigen 4 and 8 days after receiving H. capsulatum.
In general, the Ross isolate of H. capsulatum showed about the same pattern of immune depression as evidenced for the Scritchfield isolate (Fig.  2) . Maximal depression was again seen upon challenge 8 days after infection, but as can be noted, immunodepression was not as severe.
No detectable agglutinins for H. capuslatum could be demonstrated in mice tested at the various autopsy times.
A further experiment to determine hemagglutinin response was carried out after 16 days of infection, using a high-infecting dose of the Scritchfield isolate (Fig. 3) . It can be observed that as before, maximal depression of hemagglutinin response occurred upon challenge 8 days after infection (log2 titer, 4). The capacity to form sulatum did not suppress hemagglutinin formation.
DISCUSSION
Rowley and Huber (8) performed a quantitative study of spleen cultures and found a rapid decrease in the number of organisms between the 14th and 28th day following infections with H. capsulatum. The mouse generally is able to handle histoplasma infection quite well, and is often capable of surviving massive doses of organisms. Procknow (6) (9) found that mice whose tissues yielded organisms on culture were not necessarily those that formed detectable precipitms.
Makinodan et al. (5) reported that the optimal antigen dose to induce the maximal agglutinin response was 1 ml of a 1.0% RBC suspension. Experimental conditions used in this study yielded results not significantly different from those findings. A 10% injection dose together with 1.0% titration dose did produce a slightly higher average log2 agglutinin titer, however, and these concentrations provided a satisfactory challenge and assay system.
Rat erythrocytes were used as challenge antigen in parts of these investigations, and results were quite similar to those obtained by use of sheep erythrocytes. Sheep erythrocytes were preferred because sharper end points were obtained, and cell aggregates were not as easily dispersed. This antigen is well suited for this type of investigation because the cells are highly antigenic for mice, and assay methods give extremely reproducible results.
The involvement of plasma cells in systemic histoplasmosis needs further clarification.
It is realized that this study has concerned only one facet of immunological debilitation. Salvin and Bell (10) , in studies on effect of one infectious agent on another, found that injection of mice with H. capsulatum protected them against a lethal dose of Rickettsia typhi. The maximal resistance to rickettsial infection was observed when injection of H. capsulatum was followed in 7 days by that of R. typhi. This was at about the time of maximal depression of hemagglutinin response, in this study. Thus, although humoral antibody synthesis may be interfered with, it would appear that cellular resistance in some instances may be enhanced by histoplasma infection.
